Introduction
Environmental effects of economic activities are ultimately driven by consumption by households and governments: both directly, as effects in the use phase of the product life cycle, and indirectly, as effects from the system producing the products consumed and from postconsumer waste management. Following the focus on reducing impacts from production, addressing these lifecycle impacts of products forms an innovative next generation of environmental policy. Such an environmental product policy-in Europe officially called "integrated product policy (IPP)" 1 -needs first a clear view of the final consumption expenditures and related purchases of products and services causing the greatest environmental impacts, and after that insight as to where impact reductions can most easily be realized. This special issue concentrates on the first point.
In this review we compare the priorities and methodologies applied in the 11 studies included in this special issue and the report, Environmental Impacts of Products (EIPRO, Tukker et al. 2006a ). This review covers the most important studies from the European arena of the last 5 years, but refrains from analyzing older work that usually is less detailed and focuses just on energy and carbon dioxide (CO 2 ) emissions. 2 We analyze this body of work as follows. The next section discusses in detail the differences in approach per source. The third section compares results at two levels, that is, the 12 main categories distinguished in the classification system of consumption expenditure known as the classification of individual consumption according to purpose (COICOP) 3 and at sub-COICOP level. And finally, the last section ends with overall conclusions and recommendations for further work on refinement of the results and methodologies used.
Comparison of Methodologies Applied

Differences in Basic Approaches
From the articles and studies reviewed directly emerges a main difference in basic approach. Some studies selected a number of products as being representative of an expenditure category. They then used life-cycle assessment (LCA) data for these products, followed by extrapolations to estimate the impacts related to this expenditure category. This is called the "bottom-up" approach. Other studies used input-output (IO) tables with environmental extensions to calculate the impacts to be allocated to final expenditure categories. This is called the "top-down" approach. 4 Other main differences, discussed below, are choices concerning (1) goal and scope, functional unit and system boundaries; (2) expenditure/product categories, or in other words, how the final demand is disaggregated; (3) inventory of environmental interventions (emissions and use of primary resources); and (4) assessment of impacts and interpretation.
Goal and Scope, Functional Unit and System Boundaries
In general, the goal of the studies and articles reviewed was to analyze the life-cycle impacts of the total final societal consumption in a specific region. They therefore sought to cover all products in the economy.
Studies made different choices in delineating final demand (or their "functional unit," in LCA terms). Studies 5 covered consumption in r a single nation (e.g., Nemry et al. 2002: Belgium; Nijdam and Wilting 2003 : the Netherlands; Moll et al. 2004: Germany; Weidema et al. 2005 and Dall et al. 2002: Denmark) r a city (Collins et al. 2006: Cardiff; Kok et al. 2003 : the cities of Groningen, Guildford, Fredrikstad, and Stockholm) r the 15 countries of which the European Union consisted until 1 May 2004, or EU15 (Labouze et al. 2003) r the 25 countries of which the European Union consists at present, or EU25 (Tukker et al. 2006a ).
And within these geographical entities, some studies focused on the private household consumption where others covered total final consumption by including final government expenditure. Studies also chose different system boundaries with regard to economic processes contributing to the production for this final consumption. The vast majority of LCAs-and hence the bottomup studies reviewed here-do not cover capital goods and infrastructure. Most top-down studies did include capital goods, by allocating expenditure on investments to the sector that was invested in, though some studies simply neglected this (e.g., Collins et al. 2006) . 6 The top-down studies did not always cover the use stage of products, because environmental extensions to IO tables are usually just related to industry sectors. Palm and colleagues (2006) and Peters and Hertwich (2006) therefore added direct emissions from energy use by households (either by allocating household emission to the sector delivering energy carriers, or by including a specific sector "households"). This is sufficient because they focused just on the energy-related emissions CO 2 , SO x , and NO x . Waste management is included in IO tables, but often hidden under other sectors, and usually lacks specific environmental extensions for phenomena such as leaching from landfills. 7 This makes an accurate allocation of impacts of waste management to specific final demand categories impossible. Collins and colleagues (2006) , Weidema and colleagues (2005) , Nijdam and Wilting (2003) and Tukker and colleagues (2006a) attempted-in varying depth-to overcome these limitations with regard to the use and waste stages.
Disaggregation of Final Demand
The studies and articles reviewed vary greatly in resolution. Most top-down studies distinguished 50+ final expenditure categories, in relation to the number of sectors distinguished in the underlying IO table. The model developed in the EIPRO study, the Comprehensive Environmental Data Archive for the EU25 (CEDA EU25), distinguished a considerable 280 product groups. Most other studies managed to split up final consumption in a region into 20 to 50 categories (see table 1). See table 2 for a list of abbreviations  used in table 1 and throughout the article. The categories used often are not comparable. Even IO tables based on the same industry classification (such as the Classification of Economic Activities in the European Communityin French, Nomenclature statistique des Activitéséconomiques dans la Communauté Européenne, abbreviated as NACE) showed differences, if NACE categories had been aggregated in different ways to the sectors used in a specific IO table. Another source of incompatibility is that expenditures may be combined into functional categories in different ways. For instance, Moll and Acosta (2006) did not combine the purchase of gasoline or electricity with, for example, cars or refrigerators into categories such as "car travel" or "food cooling," whereas other studies do. Nijdam and Wilting (2003) even allocated "car travel" further to final purposes, such as "leisure" (in relation to holidays) and "work" (in relation to commuting). Here, mobility as such is not recognizable any more. Finally, because studies did not always use the same functional unit, some studies reported on expenditure categories that were absent in others. For instance, Moll and Acosta (2006) reported considerable impacts related to purchases of the chemical industry and so forth-because their work includes exported products as a final expenditure. Such expenditures are absent in the work by Tukker and colleagues (2006a) and Nijdam and Wilting (2003) , who concentrated on final consumption by private households and/or government. 
Data Inventory
With regard to the inventory of environmental interventions, the following major differences exist. First, there is the aforementioned difference in the LCA-based "bottom-up" and IO-based "top-down" data inventory strategies. Second, studies used data specific to the region they covered, usually from quite different sources. Third, the top-down studies dealt quite differently with imported goods. Some studies used an approximation in which imports were modeled as being made with domestic technology (e.g., Palm et al. 2006 ). This can be defended for rather closed economies or if the main trade partners uses technologies similar to those of the region covered (Tukker et al. 2006a) . Others modeled imports using dedicated assumptions on emissions and resource use per sector per region of origin (see, e.g., Nijdam and Wilting 2003 , Nijdam et al. 2005 , Peters and Hertwich 2006 . This approach can also take into better account that imported Nemry et al. 2002 and Labouze et al. 2003) . Fifth, studies inventoried quite different sets of environmental interventions. Kok and colleagues (2003) mainly looked at direct and indirect energy use, where Moll and colleagues (2004) , Weidema and colleagues (2005) , and Tukker and colleagues (2006a) were interested in a much broader set of interventions and related impacts.
Impact Assessment
Finally, the approaches to impact assessment and interpretation differ (see table A in the esupplement).
Two studies (Peters and Hertwich 2006; Palm et al. 2006 ) based their interpretations directly on emissions of indicator substances (CO 2 , SO x , and NO x ). Collins and colleagues (2006) translated land use, CO 2 emissions, and other environmental interventions into an "ecological footprint" (Wackernagel and Rees 1996; Wiedmann et al. 2006) . 9 Kok and colleagues (2003) and Dall and colleagues (2002) used total energy requirement as the main measure for impact. Most other studies used a form of life-cycle impact assessment (LCIA), which for a number of impact categories has now become quite uniform (e.g., global warming potential (GWP), photochemical ozone creation potential (POCP), acidification, eutrophication, ozone depletion; see, e.g., Guinée 2002; Hauschild et al. 2000) . Besides this, Moll and Acosta (2006) distinguish several types of material requirements.
Due to scientific and other complexities, however, some LCIA categories are not yet standardized, such as land use, 10 resource use, 11 waste quantity, and toxicity.
12 So, although studies may cover similar types of impacts, they often do so with differently designed indicators. And finally, particularly Nijdam and Wilting (2003) wanted to make visible some impact categories not generally used in LCA: "wood use," "fish use," "road traffic noise," and "pesticide use."
Implications
The discussion above makes clear that this review covers studies that used a very broad spectrum of approaches, assumptions, and data sources. To some extent this is of course a nuisance. Results would become much more comparable if agreements were made on, for example, expenditure/sector classifications and impact indicators.
The diversity, however, is also a great advantage. One of the problems of individual studies is that they can always be criticized because a different choice in functional unit, system boundaries, disaggregation of final demand, data inventory, or impact assessment could have been made. Indeed, some studies were fiercely criticized, mainly by industry-endorsed reviews, in this way (e.g., Collins and Nuij 2004; Joint Platform 2003) . Yet this review has the potential to resolve at least partially such disputes. The studies reflect such diversity in approaches that priorities showing up in all studies can-or in fact must-be considered as very robust.
Robust Priorities: Comparison per COICOP Category
Introduction
This section compares the results of the articles and studies reviewed. For a meaningful comparison, impact categories and expenditure categories must be comparable. Furthermore, due to the diversity described above, it generally makes no sense to compare absolute quantities of indicator values from different studies. It is better to look at the percentage contribution of an expenditure category to the total environmental impact of a certain type caused by the total final societal expenditure considered in that particular study. This leads to some inherent constraints in the comparison.
With regard to impact categories, Collins and colleagues (2006) , Dall and colleagues (2002) , Kok and colleagues (2003) , Palm and colleagues (2006) , and Peters and Hertwich (2006) considered a very limited number of indicators (ecological footprint, (in)direct energy use and a few emissions, among others, CO 2 ). It is therefore impossible to compare all studies on a broad set of indicators. With regard to final expenditure categories, most studies used classifications related to COICOP (which has three levels of detail), or could be translated to this. Most studies achieved just a limited extra level of detail compared to the 12 categories of COICOP level 1. Exceptions are the work of Collins and colleagues (2006) , Nijdam and Wilting (2003) , Tukker and colleagues (2006a) , and Weidema and colleagues (2005) . And with regard to reporting the percentage contribution, Weidema and colleagues (2005) only reported the top scoring product groups per impact category rather than a complete list. It is thus not possible to calculate percentages for, for example, a total COICOP category. The work of Moll and Acosta (2006) included intermediate goods for exports, which distorts any picture calculated for the contribution of final consumption expenditure. For these reasons, we did not include these two studies in the further comparison.
The comparison of the remaining studies was set up as follows. Each product or expenditure group in a study was linked to one of the 12 level 1 COICOP categories. 13 In the next section, we will use this as a basis for a comparison per indicator at COICOP level 1. One subsection gives a quantitative comparison for energy-related indicators such as energy use, GWP, CO 2 emissions, or ecological footprint, which were present in almost all studies. As far as studies that used other comparable indicators are concerned, a second subsection gives a qualitative comparison summarizing the discussion by Tukker and colleagues (2006a) .
Only three studies reached a level of detail significantly higher than the 12 COICOP categories: Collins and colleagues (2006), Nijdam and Wilting (2003) , and Tukker and colleagues (2006a) . In a final subsection we compare the rankings of products per study within each COICOP category. Occasionally, we also compare scores with the detailed product groups that Weidema and colleagues (2005) reported as being part of the top 20 in Denmark. Table 3 shows the result for the indicators that are, to an important extent, related to energy use, and hence that allow comparison across studies. Two remarks are made on the allocation of original product categories in the different studies to COICOP categories. First, colleagues (2005, 2006) considered government expenditure as a separate category. The (relative) percentages in the analysis given here were calculated for private consumption only. Second, Palm and colleagues (2006) included energy-related household emissions by introducing a separate sector in their IO table. This value should be further distributed over housing and transport, which we did not do ourselves due to lack of data.
Conclusions at COICOP Level 1
Energy-Related Indicators
The table shows a clear pattern. Food, housing, and transport dominate in virtually all studies, with a total contribution of typically 70%, although being responsible for only 55% of the total expenditure in the EU25. Certain deviations from this pattern are due to the methodological and other differences discussed at length earlier.
14 Differences that seemingly defy this overall pattern are usually due to idiosyncrasies and hence of limited relevance. First, Food was not included in the study by Nemry and colleagues (2002) and was underaddressed by Labouze and colleagues (2003) . The studies using energy and CO 2 as indicators miss methane (CH 4 ) emissions from agriculture and hence a significant contribution to GWP. The somewhat lower relative contributions in these studies hence do not mean a lower priority. Second, Housing probably scored overly high in the bottom-up studies, insofar as they effectively capture direct energy use (which is mainly used in the house and for transport), but may miss in the other COICOP categories some of the indirect energy use due to cutoffs in the underlying LCAs. On Transport, the score from the analysis by Palm and colleagues (2006) will rise considerably if part of the energy purchases they reported separately are allocated to this category. The relatively high score of Peters and Hertwich (2006) here is probably due to the low overall CO 2 emissions in Norway, where hydropower is the source for most other types of energy use. Third, Recreation is relatively important in the work of Nijdam and Wilting (2003) because they include (package) holidays that probably include transport. In other studies transport is not so integrated and is included under the category 07 Transport. Finally, some studies simply did not classify their expenditures in a way that allowed us to fill all COICOP categories, implying that the scores for some COICOP categories had to be left blank.
Only for the rather high relevance of clothing in the analysis by Peters and Hertwich is there an absence of a clear explanation. It may be that their more specific modeling of imports, also given the low national CO 2 emissions in hydropower-rich Norway, made a justified difference-or not.
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Other Indicators Tukker and colleagues (2006a) made qualitative comparisons on other indicators as far as they were included in the different studies. Space does not allow a full reproduction of the analysis, so we limit ourselves to the main conclusions for the following (groups of) indicators (compare table 1 
Summary of COICOP Level 1 Findings
The conclusion of the comparison at the highest COICOP level is straightforward. On the most common indicators used, food, transport, and housing (the building and energy use) always show up as the highest contributors. The quantitative analysis of energy-related indicators shows that in nine studies the total contribution of expenditures on these COICOP categories is 70% or more, whereas these COICOP categories are just some 55% of the total household and government expenditure in the EU25 (Huppes et al. 2006) . Given the very different approaches followed in each of these studies, this result must therefore be regarded as extremely robust. Apart from food, these results were to be expected: these categories include all expenditures on car travel, gas, oil, and electricity use.
Conclusions at Sub-COICOP Level
Introduction
The following studies discuss impacts at a resolution of 60 expenditure categories or more: Collins and colleagues (2005) , Nijdam and Wilting (2003) , Weidema and colleagues (2005) , 16 and CEDA EU25. For these, the analysis of energy-related impact categories discussed before will be performed in greater detail. The last three studies also cover acidification (AC), photochemical ozone formation (POCP) and eutrophication (EUT), but discussing these specifically has little added value. All themes are strongly dominated by energy use. Processes in the agricultural sector (manure, fertilizer use) contribute highly to eutrophication, which simply would reconfirm that food consumption is an important COICOP class in this respect. We focus below on the comparison of energyrelated impacts per COICOP category (abbreviated as CP and emphasizing the important areas of food, transport, and housing); see table 4. A full comparison including all COICOP categories is included in the e-supplement to this article.
Products under CP01 and CP02-Food and Beverages, Tobacco and Narcotics
The different studies show that food contributed 20-30% to the total impacts. The CEDA EU25 model (Tukker et al. 2006a ) and Nijdam and Wilting (2003) single out meat and meat products (including meat, poultry, sausages, and similar products) for their high environmental importance within this area of consumption.
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This product grouping is important due to a relatively high impact per euro (Tukker et al. 2006a; Weidema et al. 2005) in combination with a sizable expenditure.
The second important group is dairy products. The contribution of milk, cheese, and butter to total GWP is estimated to be 4% in Nijdam and Wilting (2003) . In CEDA EU25 this corresponds to fluid milk (2.4%); natural, processed, and imitation cheese (abbreviated in the table as "natural (. . .) cheese") (2.1%); and dry, condensed and other dairy products (0.6%). After these two main groups, a variety of other food products follow (e.g., plant-based food products, soft drinks, and alcoholic drinks). It is likely that at this level, the way that products have been aggregated is decisive for their ranking. As far as the product names are reasonably comparable, Nijdam and Wilting (2003) and CEDA EU25 are in fair agreement. Potatoes, groceries, and fruits (3.1%) correspond well with frozen fruits at approximately (0.7%), vegetables (0.7%), and potato chips (0.5%). Fish and fish products (1%) matches prepared fresh or frozen fish and seafood (0.6%). Alcoholic beverages (0.7%) correspond with wines, brandy, and brandy spirits (0.6%), and nonalcoholic beverages (1%) with bottled and canned soft drinks (0.9%).
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Products under CP04-05-Housing, Furniture, Equipment, and Utility Use Within CP04 and CP05, energy use for heating, cooking, and tap water is consistently one of the most important subcategories, though with different contributions. For instance, CEDA EU 25 reports about 5% of the total GWP for cooking and heating combined, Collins and colleagues report a footprint of well over 13%, whereas the other two end up around 10%. The latter correspond best with the direct GWP contributions of heating by households reported in EEA (2004).
Residential structures (or rent and mortgage), which is not differentiated specifically in Weidema and colleagues (2005) and (being investments) not included in Collins and colleagues (2005) , also score high on most impact categories in CEDA EU25 and Nijdam and Wilting (2003) .
Further comparison is complicated because the various studies defined their product categories in such different ways. Nijdam and Wilting (2003) treat electricity purchase as a separate category in itself. CEDA EU25 allocates the electricity to the appliances using it, making it invisible. When one takes this into account, the differences are limited. Next to house heating and construction of the house comes a string of other electrical-energy-consuming products and processes in the house. A check of some easily comparable items in CEDA EU25 and Nijdam and Wilting (2003) shows that the values fit rather well. The category A332, use of household refrigerators (1.8%), plus A331, use of household cooking equipment (1%), is in line with feedingdirect energy use (3.5%), and A333, washing with household laundry equipment (2.4%), is in line with washing, drying, ironing (1%) if one acknowledges that part of the electricity use is not included in the latter.
The underlying studies show that for acidification, POCP, and eutrophication the pattern is similar. In sum, despite the absolute difference in the contribution of household heating, the overall picture is clear. In COICOP categories 04 and 05 the dominant contributors are energy use for heating, hot water, and electric appliances and the construction and maintenance of the house itself. Table 4 and the underlying studies show that transport typically contributes to some 20-30% of environmental impacts, whereas contributions to eutrophication are lower (2-5%) and POCP higher (20-35%). 20 Within transport, all studies see cars (fuel, purchase of cars, and operation of cars) as the most important contributor. Yet Collins and colleagues (2005) suggest that air travel is almost equally important. Two remarks, warranting further analysis, can be made. Much air travel takes place in a business-to-business context or as a part of package holidays, and hence does not show up as final consumption expenditure in itself. It is hidden in the businessto-business transactions in the IO table. Collins and colleagues (2005) set up a dedicated satellite account painstakingly inventorying all journeys made by Cardiff citizens on the basis of British airport authority statistics. This approach may have led to a double count for business travel. Yet the difference is so big that another explanation cannot be excluded. National emission inventories often do not allocate international air travel to the emissions of a specific country. Hence, EEIO tables hence most probably significantly underestimate emissions from the airline industry sector.
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Products under CP07-Transport
Products under Other COICOP Categories
For clothing (CP03), the most detailed work (CEDA EU25 and Nijdam and Wilting (2003) ) ends up for all impact categories with the same subranking: clothes (responsible for 60-70% of the impact in this COICOP category), shoes (including rubber and plastic footwear), and other. Healthcare (CP06) and education (CP10) seem of minor importance in all studies. This may be underestimated, because an important part of the expenditures are not covered by households but by the public sector. The public sector was not always effectively included in the studies reviewed, or data about public expenditure were not always specific enough to allow a proper estimate of expenditure on healthcare and education. Communication (CP08) is seen by all studies as being of minor relevance. One of the reasons is that this COICOP category only covers postal, telephone, and telefax services. Computers and their energy use, the main vehicle for Internet communication, are included under CP09 or CP05. Under recreation (CP09), CEDA EU25 did not include package holidays, because this category did not exist in the product classification of the U.S. Bureau of Economic Analysis (BEA), in which basic CEDA data are reported. The further comparison of the different studies is hampered by the use of rather different definitions of categories. Electricity-using leisure equipment (audio, video) is among the more important items in all studies. Within CP11, restaurants and catering dominate. Their absolute relevance is much higher in Collins and colleagues (2005) and CEDA EU25 (Tukker et al. 2006a) than in the other studies, for unclear reasons. CP12 "Miscellaneous" hosts a variety of product groupings, depending on how well the original product or expenditure classification could be linked to one of the other COICOP categories. Typically, this leftover consumption class contributes some 2-5% to an impact category. Interestingly, several service providers (barber shops, insurance carriers, government services) dominate this COICOP category.
Discussion, Conclusions, and Recommendations
Priorities for Product Policy
Though there are of course uncertainties in the individual studies, due to the large variety of approaches used in the 11 studies underlying the conclusions of this article, it is extremely unlikely that the product groupings or consumption categories that show up as important in all studies are false positives, that is, incorrectly identified as being significant. This is because a great variety of data sources and impact assessment methods have been used.
Our review shows that a surprisingly small number of product categories have the greatest environmental impacts. Huppes and colleagues (2006) , who presented the most detailed analysis in this issue, found in their analysis that just over 50 of the 280 product groupings they discerned (∼20%) caused 80% of the environmental impacts for most impact categories. All studies consistently show that food, housing and related energy use, and transport are in total responsible for some 70% or more of the total lifecycle impacts of all products and services used for final household and government consumption, whereas these categories are responsible for only 55% of the final expenditure. This statement holds for most environmental impact categories (such as GWP, POCP, eutrophication, acidification, and total material and resource use):
1. Food (COICOP categories 01, 02, and 11), with the dominant contributors meat and meat products (including poultry); milk, cheese, and related products; other nonanimal food products; and expenditures in restaurants (as far as not covered in other categories). 2. Housing and related energy use (COICOP categories 04, 05, and part of 09), with as most dominant contributors heating equipment, cooking equipment, and hot water generation equipment (particularly due to their energy use); (electrical) energy-using products; housing construction as such. 3. Transport (COICOP categories 07 and 10), with as most dominant contributors cars for private car travel (highly dominant); air travel services; train travel services; and travel related to package holidays (as far as not covered under the former subcategories).
Expenditures on clothing, communication, health care, and education are considerably less important. Particularly for the highest COICOP level, similar conclusions have been drawn in many studies published before us, dating back as far as the 1970s (see, e.g., Hertwich 2005 for a recent review). In this respect, it is in a way surprising that such conclusions are still challenged in policy arenas. 21 The added value of our work may be that we showed that this priority list is valid for a broad list of impact categories, because previous work usually focused on energy use and CO 2 . We were also able to do a comparative analysis across studies at a relatively high level of detail.
Our priority list above should not be regarded as the final one. Other product groups may still have to be added. Product groups with one of the following characteristics may stay structurally invisible in the type of studies reviewed. First, some product groups are often used in combination with other products (e.g., packaging).
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They therefore are not defined as such and therefore are not visible in all studies. Second, all studies focused on final expenditure, and hence missed important products and services used in a business-to-business context (paper, business air travel, etc.). Third, the methodologies for making reliable inventories of particular emissions (from, e.g., landfills) and the related assessment of toxic impacts are relatively weak (relevant for, e.g., products containing heavy metals such as lead, chromium VI, and persistent chemicals such as brominated flame retardants). Such concerns drive most existing product-oriented EU policies with regard to waste from and hazardous substances in electrical and electronic equipment. Fourth, studies at the macro level are not well suited to deal with impacts at the micro level (e.g., chemicals used in consumer products that may cause risks due to direct exposure, or the use of water resources, which, if depletion problems are caused, usually occur at a local or regional level). And fifth, certain impact categories are still relatively difficult to handle by impact assessment methods. They therefore are not included in all studies reviewed, or at least are not included in a comparable way. For instance, fish products and tropical wood products only showed up as relevant in an individual study (Nijdam and Wilting 2003) , but are likely to be relevant in any study that would cover the biotic depletion of fish and wood resources and biodiversity.
Further Work on Priority Setting
It is beyond the scope of this article to show how the analyses done could be improved. A more detailed vision of how the EU data situation can be improved in the future is published as a follow-up article by Tukker and colleagues (2006b) in this issue. Nevertheless, some features needing further attention in most studies can be mentioned.
First, the comparison of articles led to some outstanding discussions on expenditure categories with potentially important effects. These have to be solved. They concern the impacts of air travel (suggested by Collins et al. 2006) , food consumption in restaurants and catering (suggested by Tukker et al. 2006a and Collins et al. 2006) , and clothing production (suggested by Peters and Hertwich 2006) . Furthermore, it is likely that expenditure on health care and education is underestimated in most studies: they concentrated on household expenditure only, whereas these activities are mainly paid via government taxes. At the same time, even if they were 5 to 10 times more important than suggested in the studies we reviewed, these categories still would not be as important as food, transport, and housing.
Second, the priority setting in this review has been partially plagued by the fallacy of aggregation. COICOP lumps certain expenditure categories together in a somewhat arbitrary way. Some COICOP categories end up being responsible for a high share in final domestic consumption, and not surprisingly, such categories hence also show up as important polluters. We refer to the studies by Tukker and colleagues (2006a) , Huppes and colleagues (2006) , Weidema and colleagues (2005) and de Vries and te Riele (2006) , who used impact per monetary value figures for detailed final demand categories in more sophisticated ranking procedures. It has to be noted, though, that in this work as well, categories such as food, household heating and cooling, and car travel remain the most important.
Third, the priority setting could and should be further refined by contribution or structural path analysis that shows which underlying processes or sectors contribute most to the priorities of food, housing, and transport (compare Nijdam et al. 2005) .
Fourth, most articles have focused on priority setting with regard to final consumption of products. Of course many of these product groupings are also used in a business-to-business context, but this use is not made visible by any of the studies. It seems obvious that product groupings used in a business-to-business context can equally be of relevance for product-oriented environmental policy as products consumed by households or governments. For input-output based studies, as shown by Weidema and colleagues (2005) , it is relatively simple to generate this additional perspective. 23 Fifth, knowing where the highest productrelated impacts take place is just one step in developing policy. The next step is to analyze where the greatest impact reductions can be reached at the lowest costs: for this, potential measures for the priorities indicated here have to be reviewed.
And sixth, most studies and this review focused on purchase categories and related products based on COICOP or similar classifications, which is fine for priority setting for environmental product policy. For guiding other decisions made about consumption, such as about lifestyles and how to fulfill needs, analyses such as those done here need to be repeated with a more activity-based or need-based aggregation of expenditures. In such analyses, final expenditure on transport should be divided over final needs such as "eating and drinking" (which includes shopping for food), "leisure" (which includes holiday trips), and so forth.
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Further Work on Methodologies
In this review, studies applying two basic approaches were used: bottom-up (extrapolating existing product LCAs) and top-down (using EEIO analysis). We think that this review shows the superiority of the latter approach. It can easily reach a level of detail of 60 consumption expenditure categories, which is more than achieved in the bottom-up studies reviewed. 25 It is inherently more complete, consistent, and systematic in allocating environmental impacts to final expenditure categories. Once the model is constructed it can be updated relatively easily with new emission data and structural economic data (when available via emission registration systems and statistical bureaus). Our review showed that there is significant scope for improving and harmonizing the approach used in these top-down studies.
26 This can improve the comparability of studies enormously. Such comparability is very important in order to analyze how the impacts of consumption are related to different (consumption) cultures, time periods, climates, and geographic characteristics (places with coal, gas, or hydropower, etc.). We would like to make recommendations on the following topics:
1. Final demand included. When results are reported, there should preferably be an explicit difference between final household expenditure, government expenditure, and exports.
Classification of sectors and final demand.
Studies use often mutually inconsistent final demand categories and related sector classifications, which makes comparisons difficult. In the next 1 to 2 years, a new revision of the NACE industry sector classification will most likely be globally adopted, and it is recommended that final demand be classified initially in terms of output of these sectors. 3. Inclusion of capital goods. Investments in capital goods usually form a separate "final output" in input-output tables. Some authors neglect these investments or treat them as a final expenditure. As a minimum, we recommend allocation of these investments to the sector in which it is invested. This is a reasonable assumption, supposing that the investment in that particular year equals the depreciation of the capital stock in use in that sector. A more sophisticated approach would imply building a dynamic input-output model, in which the capital stock and its capabilities are a function of investments done in previous years (compare Duchin 2004 Hertwich (2005) . 3. COICOP is a classification system of consumption expenditure worked out by a United Nations working group that is used by most national statistical bureaus to report on consumer expenditures. Note that COICOP deals with household expenditures only; there exists no compatible classification for government expenditures. COICOP is also not compatible with NACE, the industry sector classification used in most input-output tables and the classification that is used in several studies reviewed in this article. Most studies discussed in this review therefore had to convert data sets between different classification systems. 4. See, for example, the articles by Jansen and Thollier (2006) and Huppes and colleagues (2006) in this issue for a more detailed discussion of the bottom-up versus top-down approach. 5. Many of these studies have been published in this journal as well. Nijdam and Wilting (2003) was published as Nijdam (2005); Moll et al. (2004) as Moll and Acosta (2006) , Nemry et al. (2002) as Jansen and Thollier (2006) , Kok et al. (2003) as Moll et al. (2005) , and Collins et al. (2005) as Collins et al. (2006) . De Vries and Te Riele (2006) used the basic data of Nijdam and Wilting (2003) in a different presentation. 6. This gives a bias in itself: it assumes that the investment in capital goods in a sector in a specific year equals the amount of capital goods that has to be allocated to the annual production volume of goods and services from this sector. For a stock of capital goods that has a lifetime of, say, 10 years, of course 10% has to be allocated to the production in a sector in a specific year (assuming constant production volumes during these 10 years), if there has been no investment in capital goods in a specific year. 7. Editor's Note: For a description of how waste management can be incorporated into input-output tables, see the work of Nakamura and Kondo (2002) . 8. Some studies also paid attention to intermediates such as packaging, mostly due to political relevance (e.g., Nemry et al. 2002 and Labouze et al. 2003) . In other studies, such categories are inherently part of a product category in which the packaging is used. The first approach has the advantage that a specific policy for packaging can be assessed and/or justified; the second approach has the advantage that better insight is gained into how important the packaging is relative to the product that is packed. 9. Editor's Note: For other discussions of the ecological footprint as it relates to industrial ecology, see work by Van der Voet (1999) , York and colleagues (2004) , and Frey and colleagues (2006) . 10. Land use [km 2 built-up area (traffic and building)]" is used by Moll and colleagues (2004) , "Land use [m 2 -III-eq.×ha]" is used by Nijdam and Wilting (2003) and "Nature occupation" (m 2 year) is used by Weidema and colleagues (2005) . Nijdam and Wilting (2003) (2006) do not exactly follow that manual when aggregating three types of ecotoxicity into one indicator. "Years of life lost," "dioxins," "dusts," "hazardous waste," and "metals to air/water/soil" are uniquely considered by Labouze and colleagues (2003) . Palm and colleagues (2006) use an aggregation method for toxic substances based on methods for labeling of inherent properties and risk phrases for chronic diseases. 13. This exercise is reported for most studies in Annex 1 to the publication by Tukker and colleagues (2006a) . For Collins and colleagues (2006) , Peters and Hertwich (2006) , and Palm and colleagues (2006) , we refer to an electronic supplement to this article. The transformation proved to be rather straightforward, but some ambiguity is inevitable. For instance, Palm and colleagues (2006) report sizeable CO 2 emissions from NACE 50-52, of which one NACE sector (50) includes the repair of cars and retail sales of fuel, and the others are retail. Should they go to COICOP 7 Transport or COICOP 12 Miscellaneous? We assumed that the CO 2 emissions from this combined sector would mainly come from NACE 50 and therefore allocated the combined sector to COICOP 7. 14. The discussion in this section is mainly focused on the central pattern rather than the differences in percentages by up to a factor of 2. Such differences are to be expected due to the focus on different regions, the related use of different data sets (e.g., use of hydro-and nuclear power in Sweden versus fossil fuels in the Netherlands), and so forth. 15. In the study by Peters and Hertwich (2006) clothing ranks almost first on SO 2 emissions, just below housing but before transport. No other study came even close to such results, though the specific energy situation in Norway still can partially be an explanation. 16. With hindsight, it would have been interesting to include the work of Palm and colleagues (2006) and Peters and Hertwich (2006) in the comparison, because they eventually reported on some 50 almost identical sectors. In particular, the latter reported their results only in this format when submitting their revised paper, and that was too late to include their work in this detailed review. 17. The work of Weidema and colleagues (2005) seems to significantly underestimate the relevance of food, both in absolute terms and in impact per euro. For an explanation, see the concluding section of this article and note 28. 18. Both Tukker and colleagues (2006a) and Nijdam and Wilting (2003) show that meat and meat products and dairy are highly relevant to eutrophication. 19. It has to be noted that a number of impact categories that are not commonly used, but are nonetheless relevant in certain discussions, would have singled out other priorities than those above. For instance, in COICOP categories 04 and 05 wood use is an important factor. Wooden products are likely to score high when the aim is to protect biodiversity or (biotic) natural resources, but because hardly any of the studies reviewed used this indicator, this does not show up from this review. 20. EEA (2004) reports a 20% contribution to GWP of EU25 of emissions from car travel. From this EEA value about 10% has to be subtracted for the sake of comparison, because a main part of car travel is business and truck travel and the studies reviewed look at final consumption only, but another few percent has to be added back because the studies reviewed look at life-cycle impacts including emissions for car and gasoline production and so forth. Life-cycle impacts of car travel of 15% hence would be in line with the EEA study. 21. Indeed, during a stakeholder meeting convened by DG Environment of the EU on the EIPRO study in summer 2005, representatives of the automotive industry and food industry vehemently rejected the conclusion that "their" product was a priority-where just weeks later three out of the four reviewers of this article commented that the results of this article were "valuable confirmation" of much older and other work, but essentially not overly surprising. 22. Nemry and colleagues (2002) and Labouze and colleagues (2003) and use this as a normalization basis. The impacts related to all products in that system, be it used for final demand or as intermediates, can then also be calculated. In this way, a share of a total can be determined without double counting. 24. This point, raised by one of the reviewers, moves the discussion into the realm of decisions about sustainable consumption and even sustainable systems rather than products. This in fact opens a Pandora's box of new questions and problems.
Moving from products to functionality of the products, needs that are fulfilled by these functionalities, and eventually quality of life achieved implies that one has to have an increasingly more systemic view of the decision context of the consumer. Choosing to buy a Toyota Prius rather than a sport utility vehicle (SUV) is relatively easy, though also here context-related factors such as esteem, sense of safety, and power may play a role.
Refraining from driving a car in most places in the United States would confine a consumer to virtual imprisonment at home, due to the lack of alternatives to car travel. We refer further to, for example, work by Shove (2003) , Segal (1999) , and Tukker and Tischner (2006) . 25. Eurostat receives now on an annual basis 60 × 60 make-use tables and on a 5-yearly basis 60 × 60 IO tables from EU member states. Environmental interventions are available from various sources and still need to be integrated, but this is probably less work than gathering and streamlining the many LCAs needed to have representative samples for a few dozen expenditure categories. CEDA EU25 was built with an effort less than or comparable to the much less detailed bottom-up studies reviewed in this paper. 26. All top-down studies already used a standard structure for their calculation: a final demand vector, the Leontief inverse of the input-output table relevant for the geographical area covered, an intervention matrix, and a characterization vector, which by multiplication gives the impact related to the final demand (compare Heijungs 1997). If need be, the final demand vector can be further split up for analytical purposes to differentiate between expenditures by different societal target groups (compare, e.g., Hertwich 2005). 27. With additional matrices, such final demand categories can be regrouped to more function-or activity-based consumption categories. 28. In our view, using the consequential mode for identifying priorities leads easily to erroneous conclusions. For instance, Weidema and colleagues (2005) saw certain sectors such as milk production as constrained, due to the milk quota system currently in use in the EU. They therefore assumed that milk production would not change because of a change in consumption of milk (it would be used for making other products, such as cheese and butter). In their approach, the consumption of one euro of extra milk does not lead to additional effects of dairy production, and milk hardly shows up as a priority. This leaves cows and farms easily out of sight as a potential attention point for policy measures. Because Weidema and colleagues (2005) also applied the attributional mode, their work ultimately does not end up with such simplistic conclusions, but the danger is obvious. The consequential approach is useful in assessing the effects of policy measures affecting consumption, however. In this example, a policy aimed at reducing milk consumption would simply fail because, due to the milk quota system, demand for milk was artificially constrained, and other users would use the surplus.
